The Cauchy problem of fuzzy differential equations is investigated by the use of 
INTRODUCTION w x
Kaleva 8 discussed the properties of differentiable fuzzy valued mappings by means of the concept of H-differentiability due to Puri and w x w x Ralescu 13 . Seikkala 16 defined the fuzzy derivative which is a generalw x ization of the Hukuhara derivative in 13 and the fuzzy integral which is w x the same as that proposed by Dubois and Prade 5, 6 . By the use of the extension principle, Seikkala also showed that the fuzzy initial value Ž Ž .. Ž . problem xЈ s f t, x t , x t s 4 x has a unique fuzzy solution when f 0 0 satisfies the generalized Lipschitz condition which guarantees a unique w x solution to the deterministic initial value problem. Kaleva 9 also studied the Cauchy problem of fuzzy differential equations.
In this paper, by the use of the concept of H-differentiability, we study the Cauchy problem of fuzzy differential equations for the fuzzy valued mappings of a real variable whose values are normal, convex, upper semicontinuous, and compactly supported fuzzy sets in R n . Several imporw x tant results are obtained by applying the embedding theorem in 9 which w x is a generalization of the classical Radstrom embedding results 3, 15 .
As preliminaries we recall some basic results on fuzzy number and the measurability, integrability, and differentiability properties for the fuzzy w x set-valued mappings in 8 . We list several comparison theorems on classiw x cal ordinary differential equations in 11 . In Section 3, we show the relation between a solution and its approximate solution to the Cauchy problem of the fuzzy differential equation, and furthermore, in Section 4, we prove the existence and uniqueness theorem for a solution to the Ž . Ž Ž ..
Cauchy problem of the fuzzy differential equation xЈ t s f t, x t ,
Ž . x t s x when f satisfies the generalized Lipschitz condition. 0 0
PRELIMINARIES
Ž n . Let P R denote the family of all nonempty compact convex subset of k n Ž n . R and define the addition and scalar multiplication in P R as usual. 
Ž .
ii u is fuzzy convex,
iii u is upper semicontinuous, Ž .
for all u,¨g E n , 0 F ␣ F 1, and continuous function g. Especially for addition and scalar multiplication, we have
Furthermore, we have the following representation theorem see 12 .
w x Using the results in 14 , we know that
We recall some measurability, integrability, and differentiability properw x ties for the fuzzy set-valued mappings in 8 . DEFINITION 2.3. We say that a mapping F: T ª E n is strongly measurw x Ž n . able if for all a g 0, 1 the set-valued mapping F : T ª P R defined by 
A strongly measurable and integrably bounded mapping
n is strongly measurable and integrably bounded, then F is integrable. 
If there exists a z g E n such that x s y q z, then we call z the H-difference of x and y, denoted by x y y. Here the limit is taken in the metric space E , D . At the end point of T, we consider only the one-sided derivatives. 
i the embedding j is isometric,
iii multiplication by nonnegati¨e real number in X induces the corresponding operation in E n , 
wŽ
. In the following we give the relation between a solution and its approximate solutions. Ž . . denotes the uniform con¨ergence , then x g C t , t q r , B Ž .
Take natural number N ) 0 such hat
Ž . Ž . Ž .
Ž . Ž . 
Ž . and
Ž . Ž . Hence by 3.9 and 3.5 we have
whenever n ) N and t -t -t q ␦. 
Ž .
Now let n ª ϱ, and applying Eq. 3.4 , we have jx t y jx t
Ž .
Ž . Ž .
On the other hand, from the assumption of Theorem 3.1, there exists an Ž . Ž . ␦ t g 0, ␦ such that the H-differences
n n 1 w Ž .x exist for all t g t , t q ␦ t and n s 1, 2, . . . . Ž . Ž . Ž . Let y t s x t y x t . We verify that the fuzzy number-valued sen n n 1 Ä Ž .4 w Ž .x quence y t uniformly converges on t , t q ␦ t . In fact, from the
1
Ž n . Since E , D is complete, there exists a fuzzy number-valued mapping Ž . Ä Ž .4 Ž . w Ž .x y t such that y t uniformly converges to y t on t , t q ␦ t as
nªϱ.
In addition, we have
Let n ª ϱ. It follows that x t q y t ' x t for all t g t , t q ␦ t .
Ž . Ž . Ž . Ž .
Ž .
Ž . 
n q 1 n n n 0 0 n n w xŽ . whene¨er t g t , t q r ns1, 2, . . . , and retain other assumptions, then 0 0 the conclusions also hold true.
Proof. This is completely similar to the proof of Theorem 3.1, hence it is omitted here.
EXISTENCE AND UNIQUENESS THEOREM FOR A SOLUTION
In this section we give the following conclusions.
the initial¨alue problem , D x, y , for all t, x , t, y g R , and D x, y F 
